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(54) COLOR PICTURE PROCESSOR 
(57)Abstract: 

PURPOSE: To execute color conversion to take the kind 
or the characteristic of an input/output device Into 
consideration. 

CONSTITUTION: In the case that the contents of a 
control signal Pi show that processing conformable to 
the characteristic of a receiving side device can be 
executed, a selector 2 outputs an input chrominance 
signal RGB to a color converting part 4. The color 
converting part 4 converts the input chrominance signal 
into the output signal of the receiving side device. But In 
the case that the processing conformable to the 
characteristic of the receiving side device can not be 
executed, it outputs the input chrominance signal RGB to 
the color converting part 3 so as to convert it into a 
standard chrominance signal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the color picture processor which performs a color 
picture communication link among different model devices, such as the color facsimile and the color 
scanner with which color reproduction properties differ, a color printer, and a color display. 
[0002] 

[Description of the Prior Art] Conventionally, the color picture communication system represented by 
color facsimile takes a block configuration as shown in drawing 9 , and is communicating by the 
following actuation. In the communications protocol which is a communicative first phase, the paper 
size of image data, image size, a rendering field, resolution, the color space of a chrominance signal, a 
coding method, coding PARAMETA, etc. exchange various information on the color picture which is 
going to communicate. This is performed in the communications control sections 7p and 8p of drawin g 
9 . And in a transmitting-side device, a manuscript image is read in image read station Ip, and the 
chrominance signals R, G, and B depending on the sensor property of image read station Ip are 
outputted. 

[0003] the standard chrominance signals L, a, and b for which it does not depend on a device from the 
chrominance signal depending on image read station Ip in color converter 12p - (- CIE1976L* a* b* 
which Commission Internationale de TEclariage CIE recommends here ~ equal perceived color space is 
used ~) — it is changed. This is because the property of a receiving-side device is unknown. This Lab is 
CIE. L* =1 16(Y/Y0) 1/3-16 a* -500 [(X/XO) l/3-(Y/Y0) 1 / 3] - (1) 
b* =200[(YA^0 )l/3 -(Z/ZO )l/3 ] 

Here, it is XO, YO, and ZO. Since it is defined as X of a reference white side, Y, and Z value, if the 
conversion to CIEXYZ depending on image read station Ip from RGB is realizable by primary 
conversion like the following formula (2), conversion to Lab from this RGB can be performed. 
[0004] 

X=al lR+al2G+al3B Y=a21R+a22G+a23B - (2) 

As for the Lab chrominance signal of the Z=a31 R+a32 G+a33B above, various image processings, such 
as a color space conversion, binary-izing, amplification, a cutback, and resolution conversion, are 
performed if needed in image-processing section 5p. Here, between different model devices, since color 
reproduction range differs, respectively, a color space conversion is compressing or elongating the color 
reproduction range, and is processing which takes the consistency of the color reproduction range 
between different model devices. Moreover, in compression zone 6p, in order to consider as the data 
suitable for a communication link, compression coding is processed to image data. Thus, a manuscript is 
changed into the data for a communication link, and image data is transmitted to communications 
control section 8p from communications control section 7p. 

[0005] On the other hand, in a receiving-side device, the image data which received is decrypted in 
expanding section 9p. And in image-processing section 1 Ip, various image processings, such as a color 
space conversion, binary-izing, binary muhiple-value conversion, amplification, a cutback, and 
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resolution conversion, are performed if needed. Since the image data to which the image processing was 
performed is expressed with the Lab chrominance signal, in the color converter 12, color conversion is 
performed to the chrominance signal CMY which is suitable for image output section 13p. The 
manuscript sent from the device for transmission with being outputted from image output section 13p 
after all is obtained as an output image with a receiving-side device. Moreover, in the color picture 
communication link between the I/O devices of the different model from which the color reproduction 
range differs of outputting the color picture read by the former, for example, a color scanner, by the 
color printer, masking processing for amending unnecessary absorption of the ink of color transform 
processing for changing into the chrominance signal of a color printer or a color printer etc. is 
performed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional color picture 
communication system, since the configuration which changes a reading chrominance signal into a 
standard chrominance signal is taken by any cases, there are the following faults. Namely, even if it can 
check the class of (1) receiving-side device and many properties of the image output section are known, 
in order to change the chrominance signal of an image read station into a standard chrominance signal 
directly by the transmitting side, without changing into the chrominance signal doubled with the 
property of the image output section of a receiving side. When (2) receiving-side device with which 
effectiveness also tends to produce a conversion error bad does not have a color converter Since an 
image processing and pictorial communication are performed without taking into consideration the thing 
for which suitable color conversion cannot be performed and which color reproduction range differs 
with the I/O device of a different model again, (3) When outputting the color outside the color 
reproduction range of an output device, a gradation expression cannot be performed, but since (4) input 
device with which the repeatability of an image gets worse cannot be limited, the color reproduction 
range of an input device is not known, but there is a problem that color reproduction range conversion 
cannot be performed. 
[0007] 

[Means for Solving the Problem] This invention was accomplished for the purpose of solving an above- 
mentioned technical problem, and is equipped with the following configurations as a way stage which 
solves an above-mentioned technical problem. That is, it has an advice means to notify the class and 
property of a device to the device of another side from one device in the color picture processor which 
communicates a color picture mutually between the different model devices with which color 
reproduction range differs, and a color conversion means to perform color conversion according to the 
class and property of said device. Moreover, it has a calculation means to compute the color 
reproduction range more theoretical than lightness and a hue in the color picture processor which 
communicates a color picture mutually between the different model devices with which color 
reproduction range differs, a means to memorize the color reproduction range of an output device for 
every lightness and hue, and a conversion means to change the image data from an input device into 
color reproduction within the limits of said output device. 
[0008] 

[Function] In the above configuration, it functions as performing color conversion in consideration of 

the class and property of a device. 

[0009] 

[Example] Hereafter, the suitable example concerning this invention is explained to a detail with 
reference to an accompanying drawing. 

[1st example] drawing 1 is the block block diagram of the color picture communication device 
concerning the 1st example of this invention. The image read station in which 1 reads a manuscript 
image in this drawing, the selector into which 2 changes an output destination change with the signal 
from the communications control section 7, The color converter from which 3 changes an input signal 
into a standard chrominance signal, the color converter from which 4 changes an input chrominance 
signal into the output chrominance signal of a receiving-side device, 5, the image-processing section in 
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which 1 1 performs an image processing if needed [, such as a color space conversion, binary-izing, 
amplification, a cutback, and resolution conversion, ], The compression zone to which 6 encodes image 
data to the data for a communication link, the paper size of the data with which 7 and 8 communicate, 
Image size, a rendering field, resolution, the color space of a chrominance signal, a coding method, 
coding PARAMETA, etc., The communications control section which exchanges various information 
and controls the timing of transmission and reception etc., The expanding section in which 9 decrypts 
the received data encoded, the selector into which 10 changes an output destination change with the 
signal from the communications control section 8, the color converter to which 12 performs conversion 
to an output chrominance signal from a standard chrominance signal, and 13 are the image output 
sections which output a receiving image. 

[0010] Next, actuation of the color picture communication device which takes the above-mentioned 
configuration is explained. In addition to the exchange of various information about color picture data, 
in the communications protocol in a communicative first phase, the information on the class (for 
example, model name) of receiving-side device is also exchanged. Using this information, the model of 
receiving-side device is checked with a transmitting-side device, and the control signal Pi of whether to 
be able to perform processing doubled with the property of a receiving-side device is sent to a selector 2. 
A selector 2 outputs the input chrominance signal RGB to the color converter 4, when the content of the 
above-mentioned control signal Pi says that processing doubled with the property of a receiving-side 
device can be performed. However, in saying that processing doubled with the property of a receiving- 
side device cannot be performed, it outputs the input chrominance signal RGB to the color converter 3. 
In addition, when processing doubled with the property of a receiving-side device cannot be performed, 
explanation of an about is omitted, and only the case where processing doubled with the property of a 
receiving-side device can be performed is explained here. 

[00 11] First, processing by the color converter 4 shown in drawin g 1 is described. Drawin g 2 is drawing 
showing the internal configuration of the color converter 4. It is R and G which show memory 41, 42, 
and 43 to drawing 3 in this drawing, B chrominance signal, CO, MO, and YO. Response relation with a 
chrominance signal is the memory memorized for every model of three sorts of receiving-side devices. 
In the case of for example, 8 bit operations, this response relation is. CO =-log(R/255) x255-/dmax MO 
=-log(G/255) x255-/dmax - (3) 

It is CO, MO, and YO for every model of device like YO =-log(B/255) x255/dmax. It computes and each 
is memorized in memory. 

[0012] In addition, the above-mentioned equation (3) is CO, MO, and YO from R, G, and B chrominance 
signal. Although it is the formula of only conversion to a chrominance signal, especially the conversion 
technique from R, G, and B chrominance signal to CO, MO, and YO chrominance signal is not limited 
here. Therefore, the above-mentioned conversion is seasoned with count which takes the consistency of 
the spatial physical relationship of the color reproduction range of a transmitting-side device, and the 
color reproduction range of a receiving-side device further, i.e., the color space compression mentioned 
later, and you may make it memorize the result in memory. 

[0013] It is R, G, B chrominance signal, CO, MO, and YO for every model of the above and three sorts of 
receiving-side devices. CO corresponding to [ when the control signal Pi which is the information on the 
model of receiving-side device accessed to the memory 41, 42, and 43 response relation with a 
chrominance signal is remembered to be ] the receiving-side device, MO, and YO A chrominance signal 
is outputted. Here, although [ the color converter 4 ] it consists of models of three sorts of receiving-side 
devices, i.e., three memory, it does not care about any number of the class, without being limited to this. 
CO, MO, and YO A chrominance signal is inputted into the image-processing section 5, various image 
processings, such as a color space conversion, binary-izing, zooming, and resolution conversion, are 
made if needed, and they are CI, C2, and C3. It becomes a chrominance signal and is outputted. This 
CI, C2, and C3 In order to consider as the data suitable for a communication link in a compression zone 
6, compression coding processing is performed, and a chrominance signal is Dl, D2, and D3. It becomes 
a chrominance signal. And Dl, D2, and D3 A chrominance signal is transmitted to a receiving-side 
device through the communications control section 7, and it is received in the communications control 
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section 8 of a receiving-side device. 

[0014] a receiving side - a device having received data - expanding ~ the section nine 

decrypting - decrypting - having had - C ~ one ~ ' - C - two ' C - three ' -- a chrominance 
signal a transmitting side - a device ~ setting - a receiving side - a device a property - having 
doubled ~ processing ~ giving - having - **** ~ a chrominance signal ~ it is - things being shown 
- a control signal P ~ zero By controlling a selector 10, it is sent to the image output section 13, 
without going via the image-processing section 1 1 and the color converter 12. As a result, the output of 
receiving image data is obtained from the image output section 13. 

[0015] Next, the count which takes the consistency of the spatial physical relationship of the color 
reproduction range of a transmitting-side device and the color reproduction range of a receiving-side 
device, i.e., color space compression, is described. Drawing 4 is color reproduction range gammat (a 
continuous line shows among drawing) of a certain transmitting-side device in L* =30, and color 
reproduction range gammap (a dotted line shows among drawing) of a certain receiving-side device, 
respectively a* b* It is shown in a coordinate, it is shown in drawing 4 — as — saturation gammai of the 
input chrominance signals R, G, and B gammai >gammap it is - the way things stand, a receiving-side 
device cannot express from things. Then, saturation gammai of the input chrominance signals R, G, and 
B Color reproduction range gammap of a receiving-side device Also in order to save the gradation 
nature of the color in a large field Color reproduction range gammap of a receiving-side device At what 
(this is performed for every lightness and hue) is compressed inside, it is saturation gammai of the input 
chrominance signals R, G, and B. Saturation gamma 0 It changes and is the output chrominance signals 
C, M, Y, or CO, MO, and YO from there. It leads. 

[0016] As a method of compressing this saturation, it is i linearity compression:gammaO =gammai x 
(gammap/gammat) shown in drawing 5 , drawing 6 , drawing 7 , and drawing 8 , respectively, for 
example. 

ii) — nonlinear — compression:gammaO =gammai {1-(1 -gammap/gammat) rt/ri} 
iii field compression: gammaO =gammai (at the time of gammai <= alphaxgamma p) 
gammaO ={ (gammai alphagammap) x(gammap-alphagammap)/(gammat-alphagammap)} 
+alphagammap (at the time of gammai > alphaxgamma p) 

iv) It sticks and is compression: gammaO =gammai (at the time of gammai <=gammap). 
gammaO =gammap (at the time of gammai >gammap) 

Although **** is mentioned, it does not limit especially about the compressing method here. In 
addition, gamma 0 is the saturation after color reproduction range conversion. The input chrominance 
signals R, G, and B searched for by this color space compressing method here although drawing 5 - 
drawing 8 showed the situation of a certain lightness and each compressing method in a certain hue, the 
output chrominance signals C, M, Y, or CO, MO, and YO What is necessary is just to make memory 
remember that response relation explained with reference to drawing 2 and drawing 3 . 
[0017] As explained above, according to this example, it sets to the color picture communication link 
between different model devices. When one device can know the class and property of a device of 
another side, by performing conversion with the chrominance signal of one device, and the chrominance 
signal of the device of another side in consideration of the class and property of a device of another side 
Since the futility of changing into a standard chrominance signal and once changing into an output 
chrominance signal within a receiving-side device is lost and a conversion error decreases, it is effective 
in the ability to obtain a good image efficiently. In addition, at the above-mentioned example, it is a 
chrominance signal to R, G, B, and the image output section 13 about the chrominance signal from the 
image read station 1 C, M, Y or CO, MO, and YO Although carried out, you may be the chrominance 
signal for which it was not limited to these but depended on each property. Moreover, although Lab was 
used as a standard chrominance signal, it does not necessarily limit to this, and if the thing only 
depending on a certain specific device or the definition is not clarified, it will not matter anything. 
[0018] Furthermore, although it consists of only memory, you may make it make the color converter 4 
calculate according to the property of a receiving-side device for every concomitant use of memory and 
the count section, or communication link. Moreover, this may transmit the input chrominance signal 
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which the transmitting-side device read to reverse as it is, and aUhough changed into the chrominance 
signal according to the class and property of a receiving-side device in a transmitting-side device, it may 
constitute it from an above-mentioned example so that color conversion, an image processing, etc. may 
be performed v^ithin a receiving-side device. Furthermore, although [ color space compression ] the 
chrominance signal of a transmitting-side device is compressed to color reproduction within the limits of 
a receiving-side device, since it thinks also when the color reproduction range of a receiving-side device 
is larger than the color reproduction range of a transmitting-side device, when such, it may be made to 
perform count which becomes not compression but amplification, i.e., color space amplification. 
[0019] The [2nd example], next the 2nd example concerning this invention are explained. Generally, the 
color reproduction range is obtained by asking for each lightness and the most vivid color in each hue. 
Drawing 10 is a spectrum locus in xy chromaticity diagram known well. This spectrum locus expresses 
the theoretical color reproduction range which can be seen by human being's eyes. CIEL* a*b* by CIE 
(Commission Internationale de TEclariage) which is uniform color space about this locus If convertible 
for a color space, color reproduction range conversion can carry out on uniform color space. 
[0020] Drawing 1 1 shows a CIE **** relative-luminous-efficiency property. This is equivalent to y 
(lambda) of an XYZ color coordinate, and the value in every nm is offered by CIE. When it asks for 
each lightness and the most vivid color in each hue using a relative spectral sensitivity curve, the 
spectral characteristic which gives the color has the spectral reflectance which has only the value of 0 
and 1 as shown in drawing 12 . Moreover, as shown in drawing 13 , when spectral emissivity 
distribution of the light source is considered as the ideal distribution set to 1 to a full wave length region, 
the color specification value of a color with the distribution shown in drawing 12 can be calculated by 
the following formula (4). 
[0021] 
[Equation 4] 

X = K f '° S (A.) R (1) X (1) dl 

) 3 8 0 

Y = Kf"'°S(^)R(l)y(^)clA< -(4) 

j 3 B O 

Z = K(''°S(^)R(X,)Y(;i)dA. 

/ 3 8 O 

[0022] Here, for spectral-reflectance distribution (the value is 0 or 1) of the object color, x (lambda), and 
y (lambda) and z (lambda), color matching functions and K are [ S (lambda) / spectral emissivity 
distribution (the value is 1) of the light source, and R (lambda) ] [0023]. 
[Equation 5] 

K = 1 0 0/ ( '^"^ s ( ;i) y ( ;i) d ^ (5) 

) 3 8 0 

[0024] It comes out. On the other hand, it is L* a* b* from an XYZ color coordinate. The conversion to 
a color coordinate system is based on the following formula (6). It is got blocked. L* =1 16 [(Y/Yn) 1/3- 
16 a* =500[(X/Xn)l/3-(Y/Yn) 1 / 3] - (6) 
b* =200[(Y/Yn )l/3 -(Z/Zn )l/3 ] 

However, they are Xn, Yn, and Zn at X/Xn >0.008856, Y/Yn >0.008856, and Z/Zn>0.008856. They are 
the tristimulus values of the perfect diffuse surface. Moreover, L* a* b* It sets to a color coordinate 
system and they are Lightness V, Hue theta, and saturation gamma [0025] 
[Equation 7] 
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V = L * 



0 = t a n " 



(b* /a' ) 



(7) 



= s 1 n 



Ja*'+ b 



» 2 



a* 



( >i9L7a*'+b*':?t 0 ) 



-cos' 



Y= ya*^+ b 



[0026] It is alike and a definition is given. For example, what is necessary is for the theoretical color 
reproduction range at the time of V= 30 to be that from which Y set to L* =30 from a formula (7) is set 
to 6.24 from the above-mentioned formula (6), and just to ask for R (lambda) which gives 6.24 by 
the above-mentioned formula (4). Here, the color of the spectral-reflectance distribution shown in 
drawing 12 (a) is explained. In spectral-reflectance distribution of this type, since there is two transition 
wavelength of a spectral reflectance, the transition wavelength by the side of short wavelength is fixed 
to 380nm, the transition wavelength by the side of long wavelength is increased for every nm like 
381nm, 382nm, and -, and Y value is calculated from a formula (4) about each. And the transition 
wavelength by the side of the long wavelength which shows Y value nearest to 6.24 is computed. Since 
spectral-reflectance distribution of the object color whose transition wavelength by the side of short 
wavelength is 380nm becomes settled by this, X and Z value are computed from a formula (4), and theta 
and a gamma value are computed from a formula (6). 

[0027] What is necessary is to increase the transition wavelength by the side of short wavelength for 
every nm with 381nm, 382nm, and - in order, and just to ask for the transition wavelength by the side 
of the long wavelength to each next, by the above approaches, since one coordinate of the most vivid 
color in a certain hue theta at the time of V= 30 becomes settled. Since there is two transition 
wavelength of a spectral reflectance also in spectral-reflectance distribution of this type about the color 
of the spectral-reflectance distribution shown in drawing 12 (b), it is defining spectral-reflectance 
distribution of the object color by the same technique as the above, and theta and a gamma value can be 
computed. Thus, since the coordinate point of the most vivid color in various theta is computable, if the 
point searched for is connected, as shown in drawing 4 in the 1st example of the above, the theoretical 
color reproduction range at the time of V= 30 can be drawn, for example. And the theoretical color 
reproduction range [ in / for the value of Lightness V / all lightness and all hues ] can be drawn by 1,2, 
3, "50 ~, and being referred to as 98 and 99. 

[0028] Drawing 14 is the block diagram showing the configuration of the image processing system 
concerning the 2nd example of this invention. Setting to this drawing, the color converter 21 is Ri, Gi, 
and Bi. The color converter 22 follows the above-mentioned formula (6) by changing a chrominance 
signal into X, Y, and Z chrominance signal in X and Y which are outputted from the color converter 21 , 
and Z chrominance signal, and it is Lai bi. It changes into a chrominance signal. Moreover, the hue 
count section 23 is Lai bi outputted from the color converter 22. It is changing a chrominance signal 
according to the above-mentioned formula (7), and Hue theta is calculated. The saturation count section 
24 is Lai bi from the color converter 22. A formula (7) is followed from a chrominance signal and it is 
saturation gammai. Calculating, the color reproduction range calculation section 25 computes the color 
reproduction range by the method of computing the above-mentioned theoretical color reproduction 
range using L chrominance signal and Hue theta. Moreover, the color reproduction range storage section 
26 is saturation gammai of the input chrominance signal with which the color reproduction range of 
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output devices, such as a color printer, is memorized for every lightness and hue, and a comparator 27 is 
outputted from the saturation count section 24. Saturation gammap corresponding to the lightness L of 
the output device outputted from the color reproduction range storage section 26, and Hue theta It 
distinguishes whether it compares and an input chrominance signal is in color reproduction within the 
limits of an output device. 

[0029] The color reproduction range converter 28 is saturation gammai of the input chrominance signal 
which is an output from the saturation count section 24 according to the mode M of the translation-mode 
setting-out section 29 to an input chrominance signal. Saturation gammat which is an output from the 
color reproduction range calculation section 25 Saturation gammap which is an output from the color 
reproduction range storage section 26 It uses and is saturation gammai of an input chrominance signal. 
Saturation gammap of an output device It changes, in addition, the conversion approach of the color 
reproduction range conversion which the translation-mode setting-out section 29 mentions later ~ 
setting up ~ a selector 30 ~ this mode M — responding — saturation gamma 1 Saturation gamma 2 from 
- final saturation is chosen, saturation gamma 0 which is the output of the Hue theta and the selector 30 
whose synthetic section 31 is an output from the hue count section 23 from — aO which is the output of L 
and the synthetic section 31 whose reverse color converter 32 a chromaticity is calculated and is the 
output of the color converter 22, and bO from ~ RO, GO, and BO It changes into a chrominance signal. 
[0030] Next, actuation of the image processing system concerning this example is explained. Ri which is 
an input signal, Gi, and Bi A chrominance signal is changed into X, Y, and Z chrominance signal by the 
color converter 21 by the linear transformation type shown by the following formula (8). 
X-al lRi+al2Gi+al3Bi Y=a21Ri+a22Gi+a23Bi - (8) 

Z=a31Ri+a32GiH-a33Bi And X, Y, and Z chrominance signal are changed into a Lai bi chrominance 
signal according to a formula (6) by the color converter 22. This Lai bi A formula (7) is used for a 
chrominance signal in the hue count section 23 and the saturation count section 24, and it is the hue 
theta of an input chrominance signal, and saturation gammai. It is changed. Moreover, theoretical color 
reproduction range gammat corresponding to the lightness and a hue using Lightness L and Hue theta It 
computes by the approach mentioned above. 

[0031] The color reproduction range of an output device is beforehand memorized by the color 
reproduction range storage section 26. This is being able to realize in ROM and using EEPROM, and 
becomes rewritable. Color reproduction range gammap of the output device corresponding to the 
lightness and a hue by on the other hand Lightness L and Hue theta accessing the memory area of the 
color reproduction range storage section 26 It chooses, moreover — the color reproduction range 
converter 28 — saturation gammai of an input chrominance signal, theoretical color reproduction range 
gammat, and color reproduction range gammap of an output device using ~ saturation gammai Color 
reproduction range gammap Saturation is compressed to dedicate inside. In addition, about the 
compression approach, although chosen by the mode M of the translation-mode setting-out section 29, 
since it is the same as that of the approach in the 1 st example of the above, which compression approach 
is taken omits the explanation here. 

[0032] A comparator 27 responds to the mode M of the translation-mode setting-out section 29, and is 
gammai. gammap Size relation is seen and the resuh is sent to the color reproduction range converter 28. 
Moreover, it is the saturation gamma 0 after color reproduction range conversion by the selector 30. It is 
outputted and is this gamma 0. It is inputted into the synthetic section 3 1 with Hue theta, and is aO 
=gammaO. costhetabO =gammaO sintheta is followed and it is the chromaticity aO after color 
reproduction range conversion, and bO. It is calculated. And these [ aO ] and bO Lightness L is inputted 
into the reverse color converter 32, and it is RO, GO, and BO. It is changed into a chrominance signal. In 
addition, conversion here is realizable with the inverse transformation by the above-mentioned formula 
(6) and (8). 

[0033] Drawing 15 is the block diagram showing the configuration of the color reproduction range 
calculation section 25 which constitutes the image processing system concerning this example. In this 
drawing, the color converter 71 performs conversion to L->Y by the above-mentioned formula (7), and 
the short wavelength setting-out section 72 sets up the transition wavelength by the side of short 
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wavelength, and the long wavelength setting-out section 73 sets up the transition wavelength by the side 
of long wavelength, respectively. The color-matching-functions storage section 74 memorizes the color 
matching functions x (lambda) of CIE, and y (lambda) and z (lambda) at intervals of nm, and the color 
specification value count section 75 calculates Xt, Yt, and Zt value by the formula (4). A comparator 76 
chooses Yt value nearest to Y value of an input chrominance signal. Moreover, the color converter 77 is 
at and bt about Xt, Yt, and Zt by the above-mentioned formula (6). Changing, the hue count section 78 
is hue thetat by the formula (7). It calculates. And a comparator 79 is thetat nearest to theta. Choosing, 
the saturation count section 80 is saturation gammat at a formula (7). It calculates. 
[0034] the long wave which the lightness L of an input chrominance signal is changed into Y, and the 
transition wavelength by the side of short wavelength is boiled at the time of 380nm - 780nm, 
respectively in the color reproduction range calculation section 25 which takes the above-mentioned 
configuration, and corresponds ~ them after calculating a header, Xt and Yt, and Zt value for the 
transition wavelength by the side of merit - at and bt It changes. Moreover, thetat nearest to the input 
chrominance signal theta at which gives a header and it, and bt Saturation gammat It calculates. Thus, 
theoretical color reproduction range gammat corresponding to L of an input chrominance signal, and 
theta It is computed. 

[0035] As explained above, according to this example, by performing color conversion which includes 
color reproduction range conversion to the color picture from an input device, when the color 
reproduction range of an input device is strange, or when color reproduction range conversion can be 
performed and it outputs the color outside the color reproduction range of an output device, gradation 
nature is saved, and it is effective in good color reproduction being obtained. In addition, although 
considered as the configuration which calculates the color reproduction range for every input 
chrominance signal in the color reproduction range calculation section in the 2nd example of the above, 
the whole color reproduction range calculation section or a part may be transposed to memory. 
Moreover, according to the precision of count, the number of gradation of an output device, and 
resolution, you may make it the count in every [ not the count in every nm but 5nm, ] lOnm, Moreover, 
at the above-mentioned example, it is CIE1976L* a* b* as uniform color space. Although the color 
space was used, it is not limited to this, for example, it is CIE1976L* u* v*. It is good also as a color 
space. Furthermore, ** is [ why ] good if it is a color space in accordance with human being's vision 
property that the distance on space corresponds to the color difference. 
[0036] On the other hand, the color reproduction range of the output device which the color 
reproduction range storage section 26 is made to memorize is not limited to 1 set, but 2 sets, 3 etc. sets, 
etc. memorize the color reproduction range for every different output device, and you may make it use it 
properly according to an output device. 
[0037] 

[Effect of the Invention] As explained above, since the futility of changing into an output chrominance 
signal within [ after changing into a standard chrominance signal ] a receiving-side device is lost and a 
conversion error decreases by performing the color picture communication link between different model 
devices in consideration of the class and property of a device, according to this invention, a good image 
can be obtained efficiently. Moreover, it is effective in the ability to perform color conversion by 
changing the image data from an input-side device into color reproduction within the limits of an output 
side device, even if the color reproduction range of an input-side device is strange. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block block diagram of the color picture communication device concerning the 1 st 
example of this invention, 

[Drawin g 2] Drawing showing the internal configuration of the color converter 4 concerning the 1 st 
example, 

[Drawing 3] R in the 1st example, G, B chrominance signal, CO, MO, and YO Drawing showing response 
relation with a chrominance signal, 

[Drawing 4] They are color reproduction range gammat of the transmitting-side device when being 
referred to as L* =30, and color reproduction range gammap of a receiving-side device a* b* Drawing 
shown in the coordinate, 

[Drawing 5] Drawing showing the situation of a certain lightness and each compressing method in a 
certain hue, 

[Drawing 6] Drawing showing the situation of a certain lightness and each compressing method in a 
certain hue, 

[Drawing 7] Drawing showing the situation of a certain lightness and each compressing method in a 
certain hue, 

[Drawing 8] Drawing showing the situation of a certain lightness and each compressing method in a 
certain hue, 

[Drawin g 9] The block block diagram of the conventional color picture communication system, 

[Drawing 10] The spectrum locus in xy chromaticity diagram, 

[Drawing 1 1] Drawing showing a CIE **** relative-luminous-efficiency property, 

[Drawing 12] Drawing showing the spectral reflectance of the color using a relative spectral sensitivity 

curve, 

[Drawing 13] Drawing showing the ideal distribution which spectral emissivity distribution of the light 
source turns into to 1 to a full wave length region, 

[Drawing 14] The block diagram showing the configuration of the image processing system concerning 
the 2nd example of this invention, 

[Drawing 15] It is the block diagram showing the configuration of the color reproduction range 
calculation section 25 which constitutes the image processing system concerning the 2nd example. 
[Description of Notations] 

1 Image Read Station 

2 Ten Selector 

3, 4, 12 Color converter 

5 1 1 Image-processing section 

6 Compression Zone 

7 Eight Communications control section 
9 Expanding Section 

13 Image Output Section 
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23 Hue Count Section 

25 Color Reproduction Range Calculation Section 

1 1 II I ' III II ^ 

[Translation done.] 
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